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APPENDIX C:  LPCM Dettil Drawings and Layouts 


This appendix to Lincoln Laboratory Technical Note 1976-37 provides 
all of the detailed drawings, layouts and cabling information to construct 
an identical vocoder to the one described in the technical note. The follow- 
ing additional comments may clear up any additional questions concerning 


this appendix. 


Digital Logic Drawings 

The five digital logic drawings completely represent the digital logic 
on the two LPCM Augat boards. Drawings 1, 2, 3 represent logic on board I, 
and drawings 4, 5 logic on board II. Interconnections from board to board 
and from boards to chassis are described in the cable lists. Drawing #1 
represents the data memory complex and the four 2901 C.P.U. complex, physically 
located on the left hand portion (looking down from the front) of board I. 
Packages on this drawing as well as the other four logic drawings are designated 
by the location of pin #1 of the package on the layout. For example the mast 
significant 2901 is marked CA] on the drawing. This tag means the package 
is placed on board I such that pin 1 (in this case of a 40 pin package) is 
located in section C, column A, pin f{. The digital package layout drawing 
for board I also shows the position of this 2901 labelled CAl. When a package 
contains more than one section such that it is scattered around the drawing, 
the package number is used to tag each section and then identified on the 


drawing. For example memory address drivers labelled "5" in the center of 
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drawing #1 are listed in the table on the drawing as part of a 7404 element 
located with pin #1 at section A, column E, pin 35 (AE3S). Drawing #2 represents 
timing, branch and interrupt logic placed roughly in the center of board I. 
Drawing #3 represents the three 2909 microsequencer complex and the 1K x 48 bit 
ROM located on the iahe site of board I. Drawines 4, 5 describe logic on 
board I]. Drawing #4 shows the multiplier complex consisting of the eight 25505 
elements which form the quarter array and the peripheral registers. Drawing #5 
shows the in-out channels as well as the multiplexer gates which steer the 
inputs (including upper and lower products) to board I. 
Aud io Drawing 

The audio drawing shows all analog processing on line and microphone 
input. The Epitek boxes are active 2nd order filter sections used to form 
the eighth order elliptic filters used for pre and post sampling filtering. 
After the input filter, a last section provides speech pre-emphasis which can 
be removed by switching. This output drives the sample and hold circuit 
on board II. The digital-analog output drives an attenuator to prevent filter 
saturation and then drives the output filter followed by a switchable de-emphasis 
network with position #1 the normal matched de-emphasis. The other positions 
are provided for individual preference. The final audio output drives a line 
output and an adjustable earphone level into the handset. 
Wire List 

The wire list gives all the pin-to-pin connections required for 
boards I and II. Column 1 indicates either a single connection (1) or a 


daisy-chain (2). Column 2 gives a symbolic name associated with the 


e connection. For example, the entry 

2 UPA BBIS CCA6 CB26 
means that a connection called 'UP§" runs from pin BBLS to pin CCA6 to pin 
CB26. 

Twisted pair connections running from the central board to an edge 
connector are indicated by an * in column 1. The ground connections for these 
runs are not always indicated explicitly, it being understood that the nearest 
convenient ground pin and the mating edge connector pin are to be used. 

i listing of LPCM Code 
7 The first part of the listing gives the code to go in the LPCM 
program memory. Each line of mnemonics in this listing translates into the 


three 16-bit words appearing as the central column of figures on the left-hand 


+ side of the listing. The leftmost column of figures should be ignored but 
‘y f. the rightmost column of figures gives the location of this particular 48-bit 
i instructiop in the LPCM program memory. The mnemonics are explained in 
Appendix A of Technical Note 1976-37. 
. . The secend part of the listing, which is preceded by the 
‘ mnemonic 
- MP p 
7 RAM p, 
: r gives the symbolic address assignments used in the LPCM random access memory. 
= zs The third part of the listing, which is preceded by the mnemonic 
Z i. MP 512 
e e ROM f, 
gives the data to go in the LPCM read-only data memory. The second colunn of 
5 figures gives the octal data and the third column of figures gives the data memory 


address at which this data is to appear. 
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| : PGWER AND GROUND 
1 oFVEes DFV48 DG43 
i 1 DFGUS DFG4Y DF49 
1 AB25 AB25 ABVOY 
1 48636 ABG36 AA33 
1  4BG36 ABG 36 ac33 
1 AF 25 AF 25 AFV2U m 
1 ar32 AE33 ADG36 
1 VH25 AH25 AHV24 
| 1  AFG% AFG 36 AG 32 
1 B36 AB35 ABV22 
| 4 ABGUY ABG 4 AAU 
1 AD35 AD35 ADV 32 
1 anGuy ADG44 Acu1 
: 1 AF35 AF35 APV32 
1 = ADG4S ADG44 AEM 
1 An35 AH35 AHV32 
H 1 AFG4U APGS4 AG41 
1 ABG3 AB43 ABYU8 
j 1  ABGUY ABG4Y AAS? 
1 ADdM3 AD43 ADVUB 
1 ABG44 ABG4U ACcS¢ 
1 = APu3 AF43 AFY48 
1 ADGuS ADG4L RESC 
1  8iy3 AHU3 ARVGN 
1  AFG44 APGSU AGSS 
1 B31 BBu 1 PBYCA 
' 1 AJ12 Ag12 AHG12 
1 BEC 1 BEC. 1 BDVSS 
' 1 8012 BC12 BEG12 
} 1 BBV1E BBV 1€ PAG 
1 AHG24 AHG2C Ag21 
1 B5V16 BBV 1€ aC 14 
1 8821 BB21 BBG28 
1 PEW BE14 BDV 16 
1 BD21 BD21 RDG29 
1  BRV24 BBV 24 BA23 
1  AHG28 AHG28 Ag3¢ 
1 sRVv2u BBV 24 BC 23 
: 7 spa2e BB 3". BBG28 
F 1 9223 BE23 BDV24 
1 6D39 BD3° RDG2A 
1 BBY32 BBV 32 BA32 
1 Ad39 Ag39 ARG36 
1 =BAV32 BBV 32 BC 32 
; 1 8BB39 8B39 BBG36 
: 1 pe32 BE32 BDV32 
i 1 93D38 BD38 BDG 36 
j 1 RBAVEC BAVGC BAG 
; 1 Agus AdGB AHGUY 
, 1 = BBVEr BBV4G BC41 
: 1 BRUB BBA BBG4Y 
1 RET BEU1 BDV4) 
1 BDuB BD4uA BDGLY 
4 ABE ABO 4 ADYOS 
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ADC1 
ABGSU 
ABG*Y 
ACY 
ADG' GY 
ANC 
fPGr4 
4B13 
4BbG62¢ 
AD13 
AdaGe” 
SF 13 
3DG2° 
Au 13 
AFG2? 
BuV' Ss 
RHG"4 
AV’ @ 
RII7 
Ry 19 
BU 26 
BJ 28 
BH 3U 
var 
PHGUY 
aHVyas 
BHUGUY 
CAC 
cc 
cnie 
CF11 
CA31 
cc 32 
cp 31 
CF 32 
CHV 8 
CFGSR 
coves 
CFG2) 
CHAS 
CG 25 
CH28 
CG 38 
CH 36 
CPGUS 
CHUB 
CFG4y 
Dove 
csce 
DBGB 
povcs 
DoGrs 
Dues 
CJ 16 
paves 
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AD™1 
ABG*4 
ABGS 4 
AF 31 


ADG?4 . 


AES 4 
AFG74 
ABt3 
ABG2C 
ant3 
ABG2C 
AF13 
ADG 26 
AH13 
APG2C 
BHV‘S 
BUG? Y 
BHV 78 
RH17 
BJ 19 
3H25 
BJ 28 
BH 34 
BRVUE 
BHG4U8 
BHV 4 
BUGS 
CATS 
cc11 
cD1° 
cF11 
CA31 
CC32 
cp31 
cF32 
CHVTs 
CrPG?4 
CHV<8 
CFG2C 
CR19 
CG25 
CH28 
C638 
CH354 
CPGS4 
CHG 
CPGu4 
DoVvCs 
cuts 
DBt3 
DDVEB 
DDG?" 
DBY"8 
CI16 
DBYLa 
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ADV“8 
AaCe 
Acc8 
AFV(B 
AEC8 
ARV<8 
AGC8& 
ABVIE 
AA2° 
ADV 16 
AC2" 
AFV16 
AE2° 
AHV16 
AG2E 
LSO1 
BHC 
BJ 1" 
FUG2% 
RHV16 
bUG2B 
BHV24 
BEG36E 
Bd 3€ 
BH42 
PIOY 
BHS* 
CRVER 
CBG12 
cov’"R 
CFG12 
CBV32 
CBG28 
cDVv32 
CDG2R 
CKG1 
cG(8 
cH 
CG17 
CHV16 
CFG2A 
CHYVI2 
CFG36 
CHV44 
C642 
CHV4S 
ccs 
bce 
CHGCY 
DBGC 4 
DEC4 
opce 
DAW 
CHG12 
bei 
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DB 16 
DDV.B 
DBV16 
DD 16 
CHG2% 
DBV16 
DBG2A 
nF 18 
DNG28 
DbV24 
CG36 
DRV2u 
DRG36 
DE27 
py3? 
D435 
CHGUG 
De 34 
DBG36 
DAU 
CHGUY 
Dov 
DBuB 
DD Val 
DN4g 
DHVOB 
DHC8 
cBpv.aA 
TACB 
snv’a 
FCC8 
=PveC8 
EER 
PHYCS 
EHGC4 
oHYCS 
DH 1 
EBVCB 
FBG12 
Eaves 
EBGI2 
PFWA 
EF 17 
THVCS 
FS 17 
0J 18 
DH2u 
=B18 
2BG20 
=D 8 
ERG2¢ 
SF 49 
Ez 26 
EH19 
EG 26 
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DB 16 
ODVeaR 
DBV 16 
DD15 
CHG2° 
DBV16 
DBG25, 
DE18 
DDG2e 
DBV24 
CHG 36 
DBV2u 
DBG 36 
DE27 
DD33 
DA35 
CHGSY 
pc 34 
DBG 36 
DA42 
CHGUY 
DDV4C 
DBLP 
DDVaCc 
DD49 
DHV%8 
DHC8 
EBVCA 
EA‘ 8 
EDV58 
EC%8 
EFV’8 
EECA 
EHVC6 
EHGCG 
DHVTS 
DHE 
EBV'S 
EBG12 
EDvC8 
EBG 12 
PFVL8 
ZE17 
eHVS 
PG 17 
0318 
DE 24 
EB18 
EBG2C 
EDA 
EBG2C 
eFri9q 
EE 26 
EH19 
&6 26 


DEG12 
DET 
paisa 
DDG12 
CI25 
DC18 
DB24 
DDV16 
0D25 
DA27 
C332 
NC26 
OB3Z 
DDVZ4 
DDG36 
DBV32 
CI41 
DDV22 
DBS 
DBVES 
cy4u9 
DC4u2 
DBGGY 
DEW3 
DEG&4& 
DJC1 
DHGC 4 
EBC 1 
FRG24 
FDC 
FDGC4 
EFC 1 
FRGOU 
FHC 1 
£G0e 
CJ" 
PHG1I2 
EBT 
EA16 
Ep 
¥C16 
EF 4S 
FRG12 
En? 
FFG2° 
DHV16 
DHGZ9 
EBVIE 
FA24 
TDV16 
EC2u 
EFVIE 
EDG28 
EHVI1IE 
FFG28 
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DJ 26 
9H 32 
7326 
F636 
EN 26 
EUGIE 
FP 28 
ENG?4 
PHV24 
8G 35 
DJ 34 
DUC 
R34 
PBGHU 
BD 38 
P37 
ZE43 
°H37 
SHG4S 
DJ 42 
Da 
EBY2 
FOVCR 
FOVS8 
ADV2u 
EDuu 
EHV"8 
EHGC 4 
PRYS8 
FBO9 
FDCS 
PPVC8 
FrOS 
PSV16 
E349 
FBYNB 
PB19 
FD 19 
Prvce 
rPr19 
SHV24 
2329 
FC 21 
PB29 
P? 21 
FN29 
G21 
Pr 29 
"B33 
EHGGY 
P2 33 
FBGHG 
¥H 33 
PrGG4 
PJ17 


TAPRWLST Ad 


DJ26 
DEI72 
FB26 
PRG 36 
E026 
EBGJ€ 
EF24a 
EDG 3¢€ 
EHV24 
EG3S 
NJ34 
DH4" 
EB34 
EAG4Y 
ED3S 
FEF37 
eFu3 
FA37 
EHGL4 
DIL 
DES 
FR42 
PDV“8 
FDVC8 
ADV24 
FDGY 
EHVCS 
EHGGAR 
FEW! 8 
FBCS 
FDI9 
PRV"S 
PFLS 
FBV 16 
¥J19 
YBVesB 
PB19 
FD19 
FFVSS 
FF19 
PHV26 
2529 
FC 21 
FB29 
PE2! 
PD29 
PG21 
FF29 
F833 
PHGHS 
PE33 
FBG44 
PH33 
Prahy 
PJ17 
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PHV24 
FUG23 
ERV24y 
VA33 
FOV24 
FC2? 
CFV2s 
FF35 
EH2a 
EFG3€ 
DHV32 
LHG35 
ERVI2 
SARUC £0590 
EDV32 
FFVG? 
EFG&Y 
FuHVU* 
EG&4& 
puvus 
DYGU4 
FeVay 
FEC1 
FF11 
AD25 
fpvus 
FAC 1 
EI? 
FcC1 
PBGC4& 
PDG"& 
FGC1 
PFGT4 
FAT 
FHG2¢ 
Fc1i 
FRG2” 
FNG2¢- 
PG 11 
FFG29 
FA21 
ERGQR 
PBVZ4 
FRG243 
FoV2u 
FDG28 
FFV26 
PFG28 
FBY32 
FIU6 
FNV32 
FCUE 
PHV32 
Pres 
PHV15 
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RIL™: FOS TAPPWLST Al = 1/99/77. 16:°2 Mol.T. LINCOLN, LABOKATORY 
1 #23 FH23 FHG2* 
1 825. FIZ EBV24- 

1 FNG28 PUG2E. FH34 

: 1 nave DEVS DAN 

: NOR TC 22-4 BUX 

4 tT  #OR* pp2é cht 

i 4 MARL BD2?- CG 14. 

2 1 INR2 “BD29 CH1S 

Oe 1 40R3 BE29. Cut? 

Es 4 FQRG BE27 CGFE 

Re Y  4GRS BE24 cGi5 

: + 4On6 8B 24: CHEE 

Poe, 1 YAR? -BBZ7- CHO] 

pos v 988 B23 BEV 

as 5 ~V  veRs: BCZ2: HIT 

ae ; 1 WORMS ‘C27 HOLS 

oe : 1 SORDT ACQ4. QJ12. 

: pan 4 MOKY2 ~ = -AI2H DHE 2 

ee ee a 1 v9Rt2 427 BHOS 
‘ Ze -b MARIO ADZ9, > “Bde 
" + s0HIS = “BA2S PIC. 

: i r. s OUTPUT TO. SOF ; Pu Fase aes 
e - : 2 ¥LOr AG22 BOIS BUG9- AN3E B25 
= Asad -# not AN23 AEN BC. AH31. - BN26. 
ee > ae S -“pG2. AH21 AHGO ‘BCA AH32: BD239 ~ 
ae | 2 4902 AH19 | AHGT BE12-AN33 ‘RE23 
ihe a 2 “2 $poe AE22 RE BE11 " AP30 ‘BE 26- 
Bae 3 2 pos AF23> AF AT ‘BEIS AF31 BE?5 
“oe > See 2 poe AP24 APCQ ‘BF2Q | SAP32: -BB25 
a4 | -2 pO? - aR AFC] BEB AF33- BBE 
ae a ae 2 #po# . AC22 KCW 7) AD3S B328 
ce ME oe 2  NnG6o "AD23 AD11 R19 AD31 BC28 
" ee é -poie AD23 ADGA ASTI AD32-— BC 26 

‘ae 2 «=9noi4 AD19 ADCT B12 - ‘AD33. 8C25 
nae ‘ i @ “pO12 - AAEL AAI Bn1t AAG Ag 25 
Wy ya? 2 “pow “AB23 ABT = BRIE AB31. A326 
ae , 2 ¥ROT4. AB21 ABCS Bi}9 ‘AB32. AJ 28 
oe | 2 sn015. AB19 ABO? BBO B33 BA28 
ae j CLOCK. FOE sOK 

: - : DA36 BA3y AC30 BRIG 

Big: i RNABLES AND CLEARS 
: a 2 4638 AG7e BFC REOG BD23 8B23 1 
De . 2 -AG 38 AJ23 
= ie 1 AFG36 APG 26 -AG37 
bs > 1 = aHG28 AHG28 Au29 
oaiee A 1 AF29 ar29 AFG28 
es Avid : 1 an2e AD29 ADG28 
; i 1 AB29 AB29 ABG28 
: | 1 BEC BECK BDGC4 
% : 1 BBOS ABS & RBGLY 
m ; MBR TO HD 
= 2? "*SROC HDI 8621 aGno 
: 2 BROT BD18 AG23 aGi1 
< HBRO2 BD2. AH22 AHI 
fs 2 BRO BE25 Alsae Aulty 
t J 
a | 32 


¥ 


arene 


Serle 


fF ere pie 


ean 
ue 


reels 
ere 


wep 


oS 
‘ ha 


“at 
* 

i on] 
tt 
mt 
oe 


. FDS 


ace 
/tebetets 


aBPOG 
MBROS: 
‘ME ROG 
“BROT 
“BRO 
“4BRCO: 
YARROW 
“BRON 
“i202 
£BRO12 
YAPO 14 


rine 
* Sas 


| 
sist Sistine, 
BA 2 Pig he 


siren 


’ 


, 


> 
MRA a tah FER bere: 


Se #BPO15 
: AG 36 
4G:36 
ce T¥BR 
a APG36" 
a s -4). AHG26 
ae “4 APG26 
ae © + ADG2e 
4 -ARG20° 
eB 1 RBGOM- 
ce 2 FADES. 
# ~“ —  APGSS 
ens ¥e 1 BUCS: . 
iF 1 | ADALC 
oie sa 4 sDALe 
a Fans 1 MDALC 
& 1 MPALG 
ma 9 - SDALG 
er Se “4 LSDALE 
ee 1 WDALG 
me Y  sDare 
2 a _1 wOaLs 
es “4 oMDALA. 
: 1 -MDALY 
anes 1 NDRE 
‘* Sihe 1 DALI 
ate - 1 MOALI 
Se 1 BDALY 
nas. ._ 1 MDALI 
Babee 1 DAS. 
‘ 28 4 = SDAL2 
pe 4 Bates 
fey 1 SDAL2 . 
ee 4 spaL2 
ai 1 BDAL2 
y 1  MDAL2 
Be + SDAL2 ~ 
_ 1 = MDAL2 
e 1 -MpAL3 
S 1 = SDAL3 


“TAPRWLST At 


BEB 
BE1S 
BBIS: 
BR18 
‘Rae 
BC2¢ 
BC18: 


BCTE 


MITS 


AI18 


AJ2¢ 
BAF: 
AG36 


AEU3- 
{DF23' 

- NPG36, 
934220F BAR. 
ANG 2€ .. 


-AFG20 
“ADG 2¢ 
“MBG 2C 
ABGCS 


ADGCY. 


APGCG 
AHES 


~ .AE36 
AGG 
AEC: 
ACCU 
RAGE 

‘WATE 
‘AC16. 
AEAG. 
AG16 


AEIS 


AGC 3 
AE53 
ACG} 
‘AAQ3 
AAI5 
aci5 
‘REVS 
AG15 
AEC 
AGN2 
age? 
acy2 
AAG2 
AAIS 
act 
AE(G 
AG 14 


_ PMA 


AGO 


BE21 
E23 
AF22 
AFZ* 


“AC24 


‘AC23 
“AD22 
An2? 
Ah21 
‘AA23- 
AB22 
AB20 


- RDN 
“ACH3: 


BACT 
AG35. 


1/19/77 16202 


BREED 


. ABA, 


AFAC 


AEB 
Ace9 
ACI 


~ apie 


ADCB 
WALD: 
AAI: 


ABS 
ABOS: 


‘BET, 
AG43: 


- BCZ1. 


Awa] 


APA? 
“ADIT 
“BEAT: 
‘ABCS- 


“DCS 


AFCS: 
ARGOG 


“AGCL- 

-AECH 
Acts 
aats 
AA16 


ACIS 


AENE 


AG IE 


AGEU, 
AGG3 
AgC3 
ACQ3 
AAC3 
‘AAN5 
ac1S 
‘AES 
‘AGAS 
AGC 
AGC2 
AEOQ2 
act2 
AAC2 
AAW 
ACt4 
AE 
AGS 
AGE? 
AGO1 
AEG1 


33 


we ee Soe aD S et ee we am a 


4.1.7. LINCOLN LABORATORY 


RING: "AAU: 


i421 


49 ADDRESS. BITS TO: 7- STONER apvress is 


NWS DIAN EWN a ODYAN EWN BOD MIEN = 


EE is. oe 


fet 


pate eS 


“ELF ras 


By Wate 


7 see, Sok or 


1 
- 
4 
5 
+ 
’ 
4 
1 
} 
1 
1 
1 
’ 
i 
’ 
1 


1 
4 
1 
3 
1 
1 
1 
i: 
i 
1 
1 
1 
1 


29 AL 3 
~MALG 
WDALA 


MOAT 2- 
AWAL? 


“ALD 


MUALY- 


4DALG 
“DALY 


4TALG. 


*OALO 
“DALM 


_MDAEY. 
: ANALG: 
“NAN iy. 
MOAT Y: 


YOALS 


SOALS:. 
ND ALS: 
4DAL5~ 
ADALS. 
MD ALS: 
MEALS - 


MDALS 


4D ALS- 


4D ALE. 
“DALE 
MDALG 
APAL6 
SIAL. 
“DAL6 
ADALE 
MD ALS 


SDaLe 


MDAL?. 
MBAL7 
MD ALT 
MDALT 
MEAL 
MDAL? 
ADALI 
MDAL 
"DAL 


“AG 19 
SP ADDRESS; ‘BIts : 


IDAYU 
NDAUO 
DAUD 


SDAUG 


SDAUG 


DO AUY 


$0201 
“DAUS 
SIVAN 
“DAUT 
“AUT 


TEPRWLSY pq 


AA6 

AG 3 
hEIC 
AC3D 
AA36 
BCS" 
AA38 
AG31 
AF31 
AC31. 
AAze 


ACOH 
AAC 


©. ARTS 


AC13 
AFVS 
“AG13 


aGtA 


WIG/77- 16209 


GC 
To 7 UPPER ADDEESS rs. 
G3) 


Arse 
AG3r 
AA3: 
BOOB 
ANCB 
AG31 


AE31. 


AC34 
RA31 
BCC? 


M.I.T, 


LINCOLN LASORATONY. 


a eee 


PEON aAM EWA Oo 


ARNIS Re eaten + 


r 
& 
a. 
& ELLE: EDS. TAPRWLSP Al = 1/19777 t6:¢2 S.I.T. LINCULN LABORATORY 
an t “Daur Bet? BIC 
a 1. 4DA02 ANG AG32 
ae i MYAUE AG32. ‘AE32 
_ gS *"  SDANT 132 4032 
& 4 apa AC 22: AA32 
b 7 SN Am2 “ARS? BCCG 
Bc 4 -*Pau2 BOF 6 RICE 
bE 4 MD AUR ABS 1 AG24 
as yo HAUS AGZ9 Ak29 
oo i ae “IVAN 2. REDS. £C2¢ 
+ PAU AC29 AN29 
7 Mpa ARG 1: PCCS 
4% pane Bc: § “AMS 
“1 MAAS. -AB39 AG22 
Y _SAUu: ‘AG 28°. AB28 
a MIPAUG: - AE2B- 2028 
; vy - ¥pAUU “AC2B RRS 
- \ T DANG ABA. mea 
V. BRATS Bcha ACU ; 
+ MNAUS. AB37. ‘AG2T7 " 
4 oANAUS = * AG27 AE27: te gt 
4 YNAUS. E27 AC27. 
1. SPRUS © CZ? AR27 
“Tf” SNAUS AB37 nce3, 
ED AUS. BC; 3 bICZ 
Y MDAUG . .ACIE _ ‘G26 
VooMDAUE = «—-AG26- AEE: 
1 > sDAds6. AN26.- . “AC26 - : 
“Ae OMDAUE- ~ ACQE ARE : 
1 &DAUG AC 2 6 BCC? 
. 1 “DANG BCG 2 AIGZ 
2 +  SDAUI- AC3B AB27 
“MD AUT AH27 AK27 
4. MDAUT AF 27. AD27 
t “DRU7" | AD27.- AB27 
“4 RDAUT ACIS ‘BCC 
-1  SDAUT . BCI5-+4. RIG 
"1 ‘ADALB BD44 AHCE 
4 BEALS. AHTE AFCE 
1 SDALE “AF*6 ADCE 
+ HOAL® ADS6 ABO6 
4 ES DALB. AGUL ‘ah19 
1 CHDALR- .AHI6 AY Y6 
1 CHDALB AF 1B ADS 
1 CMDALB ADd8 AB18 
+  MIALY BD 34 AHS 
1 > arg Angu AFCG 
4 | jtAuS APES DOG 
1 DALI ADGG ABMG 
1 SMDALY AB“S abto 
+ -4SDALS ABI6 4B16 
1 SDALO AD 16 _ API6 
1 -MDAT® AF 16 AUIS 
1 snaLg ALE ARCH 
1 


CNDAL@ aga? AHSS 


SPOONS PWM EW EWN ae EWN AAU EWN MAU EWH BAU EWA 2 OU FwrN eM OME wn we OWI ew wD 


wot 
eae 


£ if i 
"be i 


oa Ti ee Pewee Bre ee se 
Z *S a 
: at 
ow Io RON a Ne ote aN I ttn OI PRAM Rn ERA yeh ER et 
: Ue as 


FILE: EAs 


‘ 


hee 


4 


f 


/ ay, , 2 7 af no oy } a i oe : e Co We 4 re ae . on 
RR Ae eb BN Rll a ok Se mh ee ae wk Sh ee Shek ee AIO et RO RYIRID? ASIDES SS tt ce eee eed age EO ed nt ts oe 
' + ‘ 1 


C4MALe 
CMDS LE 


- OMRALE 


UN DALE 
TYAS Le 
YABB 
4D AUE 
“BAUR 
7 TAN 
2 AUR 


 =PAUa 


SDAU® 
“AAU. 
YDAUI 
“DRO 
nag 
MAILS: 


eran 
“CN DALL. 
CEDA2 


cy DaA3 
CuDAY 
G* DAS- 
C¥DAS 


‘CH DRT 


HDALB. 
C4DAQ 


CM DAD: 


CHDAT. 


- CHDA2 


CMDAI- 
CYDAY 


‘CADAS 
C4 DBS 


CHDAT 
MDALB 
CHDAG 
Cepatt 


MARS 


eyRv 
MARC? 
“ARAD 
MARCG 
YARSS 
MAROG 
4NBET 
WARE 
SARCY 
BAROIC 
MAK19 
MARTY 
“ARI2 
SART3 
MARTS 


TAPRELST AI 


AG2s 


AF28 
AD28 
AGa 
RES 2 
ACU? 


AF28 
Ana" 
3B28 
BFT2 
RBC? 
AG25 
“AE2S 
AC25 
‘AR25 
BECT 


neo? 


Al2h 


-AFZG 


-AD2E 


“BB 26 


BECS 


7 BEES 
ANS: 


ANS. 
AAIS 
alts 
AL38 
“AB3G 
aC35 
437 
AG3S. 
AC39 
ADaS 
AE3S 
AE37 
AE39 
AFGr 
“AF I8@ 
AF36 
AD38 
AD36 


AG3 


‘BD32 
AD33 
AJE2. 


Agus 


FBAGE 


BBG? 
BR&S 
BCE 
RC43 
Bou? 
Bees 
BEGG 
AJu3 
RISE 
EAN? 
BARU 
a4} 


1/19/77 162°2 Be Te Te 


REBS, 
‘NE3T: 
‘AESY 
“KPuc 
AF 38: 
‘BE35- 
AD3B 
-AD36 
‘BL32. 
Briz 


BAM 


LINCOLN LABORATORY 


ait 


—t ad 
SY ot Ge Rye RD ae ND TE, 


> 
Tne ROM pe CT Tile a WAT CAHN II ene Otay a 


PERI Py ag 


ae 


ROAR RE cer 


rE SITE; EDS TAPRWLSZ A1 9 1/19/77 16242 M.I.T. LINCCLN LABORATORY 
i 
BR 
= 4 SAR45 AFS& SBGK, 
i 1 AARIG AGG BCU? 
b ’ “\R17 AGT BCBY 
i : 7AB18 AGUA BDU? 
1 ¥4yR19 ANU9 BDU6 
‘ 1 ¥ARTIC ALU PRGT 
> OT ApS DB&7 AGS! ADS? 
> TY AR DBS AHS: ABSA 
e  *437 A 3" rag? BC42 BEY2 
1 CFG24 CFG2C CP2? 
; 1 csG2° CBG20 C22 
1 CFG'G CPG CcFC1 
= 1 cPGrE CBG 4 cece 4 
- 1 BH 28 BH2a COCR 
iM o. 36 PE32 PH20 BH38 
. 1 BHI BH31 BE3* 
: 2  BHGOY BHG4 BHL 3 BH’ 6 BUO7 BIey 
1 RHG12 BHG 12 BJ 12 
; 1 f G29 cG12 
: 1 F1 EG 32 cG15 
: 1. €2 3G 346 CH16 
: 1 #3 FH34 CH13 
, 1 Fu EN32 C6C3 
; 1 BS EH29 CGC6 
1 1 6 EG 38 CHO? : 
- 1 F? EG41 CHG 
> 1 FA EG43 BH12 
*. 1. FG FHY 3 BH15 
' 1 FIC ENG 4 BJ 16 
‘ 2 “706 EF 14 ccit cont BH1C nue 
a 1. “te2 EG" 5 BHY6 
ba 2 -Cre? BHAT BIC2 BJ11 CHO? cH14 
5: i HS CG12 CF37 
i 1 pt CG 16 cF3e 
a 1 2 CH17 CF39 . 
1 03 cH16 CFAS 
‘ 1 pu cG*4 CC37 
1 95 cGt7 cc 38 
1 D6 CH: 8 cc39 
+ 097 CHS ccus 
4 BR BH13 CF 16 
1 99 BH 16 CF17 
by 1 ote Bd17 CF18 
4 + ptt pg14 CF19 
a ae BH" 4 CC16 ; 
ee 1 913 BHI'7 cc17 
“3 1 pis BUSS C18 
1° 015 BI 25 cc 19 
} 2. FEOD CD 32 CA32 cn11 cAN1 EA35 
t 2 #73 DE27 CA15 cp15 CA36 Ch 36 
t z s¢ EHC 2 CD33 CA33 CD12 CA12 
a tq EF} 2 cp34 Ci 38 cp12 CA13 
‘ ? 182 EFAS cD35 CA25 CD14 CA14 
. 100 BEC7 C36 cc 36 CF15 cc1s 
y JO1 EF:7 cr34 cc24 CP13 C013 


ae f er ee a oe ER ee ORE PRE RS OR AE FS RRND "Ee = | a ie se eee me Sa HN EA b. ges BS Ee Ri RS iS ER NS, We SUES te Se 
we eM We tT AT RG ae a ative ean Rn . 


in 
Ee é 
gt ¥ 
is ; 
e SILT: EDS TAPPRLSE Al 1/19/77 16:72 MeI.?. LINCOLN LABORATORY 
. . 99 SF“ 5 CFE35 C35 Cr14 cc 14 
e > rpe 56°7 CP26 Ch26 cnes cars 
=) 76 EH°7 Cb28 CA28 cpr? ca’? 
2° one BH & CD27 CA27 CDi CAc6 
ws Sie EF23 CD25 CA25 cocy CACu 
; > Ne oF 2° cp2u CA24 CDe3 cAlt2 
: , <2 BE cnz2 CAz3 cpe2 Can 
i a nS EF 1u CD22 CA22 coc CRO 
: 2" FH2: cp 38 C838 CD17 CA17 
: ane Ec CD3e CA39 CD16 caila 
1 92 FE2° cha CAUP CD19 CA19 
2. PR23 cpa CAG cp2e CA2¢ 
SHIFT LOGIC 
1 6729 CD29 LA3C 
+ €429 CA29 cpce 
1 cpee CD78 CAC 
, 4 CASH CAuB C621 
1 sG26¢ CG2° ccie 
1 P14 C619 CACT 
1 p37 CD37 cC44 
1 CA37 CA37 CF2¢ 
1 CD16 CD16 cc2n 
2  CA1E CA16 CG29 C633 
1 ofe2e CHG28 CH3C 
a 1 C1628 cH3r CH33 
Ae 2 G38 cG3t CG32 CD3¢ CH31 
Mis 1 C434 CH34 CF41 
| +  RP38 BEIB CG28 
om 2 cH29 CH29 BD37 RE37 
i 1 91 CA28 BD36 
ae 1 Inf BD36 C631 
ae 1 pt cG31 BE36 
we 1 D1 DE36 BHAY 
“g i 1 -BHUS BHYS CH32 
| 1 or CA26 BD35 
: 1 3832 BH32 CG38 
} 1 3833 BH33 BA26 
{ 2 fA27 BA27 BJ32 CG26 
- { 1 Bu39 BH39 CG 37 
eae i <. 8CY EE29 BH3b BJ 33 
o H 1  BH37 BR37 C639 ‘ 
sk : 1 BFA EFC2 CG4C 
“of 1 8534 BJ 34 BJ 29 
| 4 1 BJ 34 BJ30 CG44 
he ; 2 = ua3t BJ 31 CP 32 B22 ¢ 
ae 1 BdJ26 BI26 cc12 
“ss 1 BI20 BI24 CF12 
* 1 8323 BJ23 C€C33 
‘ 1 Ge CF3S BH21 
1 cpa cP27 BH22 
1. 4 cc3t BH19 
1 cP! cc 27 BHar 
, 1 62 CP9 BI21 
j 1 CP2 CFL 6 BJ20 
1 ve CP26 BD 16 
38 
j 
{ 
¢ 
; ce ieee eee pias, Wy: :ae nies 2 -~--amee 


at! 


cer 
ree 


r7LE: EDS 


ae 
¥ 


2Y 4A Re 
i fac 


y* 
v1 
1 
Y2 
Y2 
3 
vi 
4 
v4 
ys 
75 
14) 
YS 
YE 
Y6 
Y6 
YS 
v7? 
17 
Y7 
Y? 
¥8 
ya 
¥9 
¥9 
Y1C 
Y11 
¥12 
Yt2 
Y13 
¥13 
Yt4 
Yi4 
Y15 
¥15 
we 
we 
INTERRUPT 
DH 12 
ec%2 
TBG20 
HT 
ug 
EA%3 
EC 12 
C15 
ED 16 
Eces 
EB 6 
RD13 
EA 12 
BAT 
FC 87 
DHE3 
EB 16 


bes 


: 


ees 
TTS ale 


iy 


EGS aes 


at oS A a aa 


ND NS ed ee a ee wk et DD et ae et ed eed wed re ek et BD et De eh 


mee BR ed we ie ot 8) NOS 2 ww 


ee ee ne oe, 


0 Nene a eee 
TAPRWLST A1 V19/77 16362 
CF 26 LHG8 AF4S 
cF2s ED17 

CF25 RJ4G ATUG 
CF24 ED1¢ 

CF2& BJ47 AEGS 
CF22 BE19 

CF2Z 3 BJ4S AF4B 
CC 26 PE17 

cC26 CG4U4 AF&6 
cc25 BE16 

cc25 CGU6 

ce25 AF4S 

APUS ABUS 

cc24 BB16 

cc2u CG48 

cc24 AGUS 

AGUS ACKS5 

cc23 BR17 

CC23 CH4U9 

cC23 AGUG 

AG&GE AC4E 

CFS BB1° AGUA 
CF45 CH47 

CP’ 4 BC19 AHGS 
CF’ 4 CHUE 

CFC 3 BC17 AHUG6 
CFO2 AH38 BC16 
cers Ad 16 

ce75 BHYS 

cc74 BJ41 

cCey AJ17 

ccee3 BJ 39 

CCG3 Ad19 

cch} BI37 

CCL 2 BA19 

DCZz4 AH15 AF15 
AHD3 AFOQ3 ALS3 
AND BRANCH LOGIC 

DH12 EB11 

FCI 2 FACY ecti 
EBG2¢ ECaC 

FC21 EC¢1 FaC1 
DH37 DHC1 

BAL 3 EC 1C 

FC1Z £C143 EC18 
EC15 EACS 

£016 EC14 

ECL TBCS En11 
EBC 6 ED12 

ED13 EA TC 

FA12 EBOY 

FAIS FA11 

ECiL7 DEAY EB 
DHS 3 EB15 

EBi¢ EB12 


AAGS 
AA4G 
AAe 
ABYSS 


AB46 


ACB 
AD&8 
ADUG6 


AD15 
ABG3 


DJ38 


39 


SSS EG Sar ee eee Crane: 


MoI.T., LINCOLN LABORATORY 


AEUS 


ABIS 


DH34 


A 


Sd wD ed eet Fa ed 
3 


OSINT 
SPINY 
ADCINY 
PSCLP 
SPCLF 
ADCCL? 
7A G6 
2803 
SPINT 
Tv 1 
Ivy 

pt 


mA GS DD ER DD Df se ND ND ee ee ty ee et ND oe a2) 2 wt) 2D 
? 
3 ™ 
2 
wv w 
3 DS) 


Loving 


TAPFRLST At 


£B13 
DA3° 
DA34 
Nd 
ish hae 
EBS & 
EA‘ 7 
EB 2 
EDf7 
ER2Qe 
EA23 
EB24 
EASE 
EBS 3 
2R02 
DH15 
0316 
PHO? 
FH.” 
ED 
ED21 
ED22 
DHC6 
dJ13 
EBA28 
FA31 
DJ2e 
DH23 
DH38 
EA4&2 
£C37 
DI24 
ED}S5 
EB32 
EB29 
EE34 
EC&S 
EF34 
FCu7 
DHI)7 
DH28 
DH31 
DJ39 
DC&45 
2G2f 
EP29 
BAUS 
PH25 
"G25 
£623 
DHGS 
#032 
EDG 36 
DC 38 
CC32 


FNC6 
DJ37 
pager 
EBCS 
DA(& 
Fp 
EDS 
TA13 
DHE 
Erta 
EAI4 
Dutt 
DE13 
DH1U 
DIMM 
ZE39 
S544 
tA18& 
EAS 
FE19 
LA2% 
EB21 
EA3¢ 
DHK18 
DH1S 
oJ 19 
CH" 
BH35 
EA43 
DI23 
rps 
ED22 
EB28 
EDGY 
EB31 
EC4y 
EB3¢ 
LCE 
DH27 
DJ 36 
DH22 
DHCS 
BD44 
oc4as 
Ebuc 
EAGT 
FBUs 
ED33 
FD32 
ED31 
EC35 
EC33 
EN36 
EA3€E 
LB36 


1/19/77 162°2 


DH36 


DI22 
ECu4 
DE21 


EA4G 


EB27 
DE26 


BB44 
E 

pW 
DiEG2 
DHUY 


DI4G 
DJ21 


£337 


MoI. 


ED21 
EB23 
EB22 


DJ 11 


DH22 


DJ35 


Agu1 


DH43 
DJ43 


LINCCLN 


DH3° 


DB18 


LABORATORY 


BEST AVAILABLE COPY. 


"LLP: EDS TAPRWLST AT 1/19/77 16232 MeI.T. LINCOLN LASORATORY 
1 DF43 DF&2 FC36 
1 P4398 + BAIR EC26 
1 £B39 EB3¢ FD27 
1 FAR0 £29 rp28 
4 Es ur E84 % FC27 
1 ¥029 EC? EBG28 
2 -Bn4u6 pus EC28 EA37 BA34 
> ENH6 EB38 EB35 
1 EpGuA EDG44 ENGS 
2 CI PSAT EC31 EB47? DFU4 
2.934 EC3° PE37 PB44 PEGU E44 
2 51 FC38 EP42 FE4S5 PEGS FHYS 
1 FST EC 1 FFG: 
1  EBUG EBU6 EC39 
2 CFE 5F41 FB34 PE 36 PH36 
2 pp ED42 EF38 FR35 FE35 FH3S 
TIMIKG GENERATION 
é 9015 DC 15 DB27 DB26 DC27 
2 pan3s DB}: DC28 coi 
1 C32 0C32 cute 
7 0031 DC31 cucu cu13 
1 cate cse2 Cues 
1 G36 CI 6 ca 14 
1 cg15 cu15 DE15 
+ NE DE16 DR2C 
2 PCER DR24 FBUE PLUG FHUG 
1 onG2e DBG2C DC19 
2 92s cJ21 nA19 DA24 
2 pe2s Pos pB29 DC30 
1  nBY16 DBVIE DC14u 
2 pe2t DD4 3 DDUE Db18 
2 CLOCK DAU pB28 Dc29 ca18 DA21 
2 -<Ga42 C312 DC21 pp14 
1  9n12 DD12 cu2n 
2 1022 C22 cae 4 DA2e 
2 6922 CJ22 DA23 DA22 
1 -TCE3 DA31 EBUS 
1 ENGUS EBGGY EBay 
1 = -DA25 DA25 DA15 
1 9416 DATE C319 
1 pps DD15 DAI 
1 HLT EWI bD13 
7 DADS DA25 C329 C132 DA32 DAI 
2 CHG28 CHGZB cJ31 DA33 DA29 Cu 28 
“DAC? DAC? PACK DAN 
1 DAN pata DAT 
1 ata DA13 DE 1u 
2 -TCR1 C327 DE25 DD4s pcre 
2 TCE2 C3 3¢ DE32 DE29 DR36 De36 
2 TCE3 DA31 DBI9 DC39 Dcu3 DEUS 
2 DA2A DA28 C337 C139 DAY4 DA38 
2 paze bp2e D314 
2 -9pG28 DDGze8 po32 pn29 
2 cite36 CHG 36 C336 ca4n DAU DA37 
1 PS DD ‘6 pp 20 
4i 


co] 
rt 
= 
pa] 
oe 


EDS DAPHWLSE 21 1/19/77 162 32 MoI.T. LINCOLN LANORATORY 
L 1 <BR Dp 3 DD21 
q 2 MPR DD. 7 DP23 DR“4 
1 4CD DD u DF23 
- 1 DAC Dae 5 DE21 
1 MAR pp-2 pD44 
1 "ST EF32 ED4S 
. 1 FDS CDs" DE2° 
1 nF19 DE19 vege 
cs 1  -¥BR DE28 pC22 
1 p19 pp1¢ DE 33 
ae 1 9922 DD22 DE3¢ 
& | 1 =pp2e pp24 DB22 
zo 1 “NE2u DE24 DB35 
cee. 1 «DR22 DE22 DB38 
as 2 ~DANT DN47 DBY2 DBY3 Neus DC47 
hens 2 ph19 DB19 BCwu DE4y 
oS 1 NDGS 4 DDGi 4 DECS 
ri | 1 02 EF14 DEGe 
a 1 oct EP1€ DEC3 
ey 1 ace 'EE16 DEC2 
i = pa42 DBL 2 DBOS Du48 
a @  DB23 DB23 DBCS DHS DI31 
i 2 pea? DBC pcos DJ47 
be | @  0co7 nef 7 ‘DCO4 DIU5 
bard 1 9cn2 Der 2 DJ46 
ee: 1 DHG DHU7 DC37 
ae 1 2923 C323 EC22 
‘i | 2 = SHG26 FUG36 FU 38 EJ44 E333 
‘ 2 FHGUY FHG4Y ET4u E142 
ie 1 FS8G36 FBG 36 FB39 
+ + 9 EN4 3 E543 
> 1 Fg FG43 EI45 
os 1 = PHGE28 PHG28 FJ28 
tag 2 PIG PI29 FN38 PP35 FP 34 
: 2 «B29 PC34 FC35 FC37 FC36 
3 2 FI29 LARY' rg35 EJ37 EJ 36 
* | “2  -FBG36 FBG 36 FC33 FC38 FCUG 
vet 2  FSGK4 PBG44 $C42 FC4Y 
ae 1 PNG26 PDG36 PF39 
mae | 1 ~PE37 FR37 FR36 
om 1 PT EG4 1 FC39 
See 1 PE EG 38 FC44 
tt 1 FS EH29 FC43 
tej 1 FG EH32 FCuS 
ane ? = FPG36 FFG 36 PP33 FF38 PFUC 
ig 4 2 PPG PPGGY FP42 PFUY 
ah 1 -FHG3A PHG36 FH39 
7 0e35 De35 pa 3¢ 
1 FP37 PH37 FE38 
1 =F} BH34 PP39 
1 F2 "G34 PPG1 
1 F14 FG32 FPU3 
a ee 2629 FFUS 
or ae C135 Fe 34 FP 34 FU3G 
: ee C335 EFCB 
42 


a . mer so SORE ogee recess ad - biti 7 A SOTO LOREEN ebb yc 
tte te a = a = 


Fox 


ae ae 
F PY 
2 ge y > 
OF ee ak 


tester - iageigtl a 
NO Bae BRT ot Mseget = ath Abn my tie ee ci an ee NU 
aa: Scat RONEN, AOS Align te ere etpen a RA Ol 


m4 EF 
2 SH tA 
pa FEU? 
p? FHU2 
mp FHG1 
Y FHS 
pa FES&3 
e5 - PEG? 
P65 FEU1 
27 FRaS 
pa FB43 
po FRY 2 
cpt ‘PI31 
cps FF26 
cpr FD26 
cp. FR2€ 
cog EJ 16 
cee EI" 
fed 6) FBi6 
CPG FpC6 
cee FFOE 
cee FF16 
con FF16 
Cee PD16 
cPp1 FH3D 
cet FP27 
ce 4 FD27 
cP 4 FB27 
CP 4 £J27 
CP 4 FJ 17 
cP 4 EJC7 
crt FBI 7 
cp 1 F007 
cp PFC? 
cp 4 FP 17 
cP 1 FF17 
cp 1 FD17 
cp2 FH29 
cpe2 YF28 
OP2 FD28 
cP2 ¥B28 
ce? ©1258 
CE2 £I18 
Cp2 BI28 
PB.8 

FDA 

PFOS 

FF18 

FF18 

rN18 

PH26 

FF25 

025 

PR2S 

EJ25 


Atte date. aornacranent caren a se 


SAPEWLST id 


EnGB 
Fe17 
FI3¢ 
FH29 
FH27 
FH2S 
1daA 
FJ2° 
FJ22 
FH21 
FH19 
FH17: 
FF26 
FN 26. 
FB26, 
FU26 
FICE 
FROG 
Fos 
FFO6 
FF16 
PF26 
FD16 
FB16 
FF27 
FD27 
FB27? 
EJ27 
EJ17 
EIN? 
FBO? 
FDC? 
PFO7 
PF17 
PE27 
Fp17 
FB17 
PF28 
FD28 
rB28 
EJ28 
FJ18 
EdCAa 
FBCB 
FDOS 
FCA 
FFIB 
FF2B 
Fp1a 
FB18 
FF25 
FD25 
FB25 
EJ25 
EJ15 


1/19/77 16:°2 


Me Te 


” 


TY, LINCOLN LABORATORY 


i "ILE: EDS TAPRELST 21° = 1/19/77 162°2 MeIeT. LINCOLN LABORATORY 
: 1 cpe2 E15 EIC5 
1 ep3 Eu § FRCS 
; 1 op3 FBS FDOS 
1 cp3 FDS FFCS 
1 cP3 FF S FF15 
A 1 cCe3 FF15 FF25 
: 1 73 FF15 FD15 
a 1 %P3 PD15 FEIS 
: 1 Dg FJ 19 FF24 
: 1 ory PF24 FD24 
: 1 CY FD28 FB24 
: 1 ops FB24 EJ24 
: 1 cP4 hd24 E18 
on 1  cp4 Fut4 EJCY 
et 1 cpg EIC4 FBCU 
bs 1 cpa FBC4 FDCU 
: 1 Ps FD54 PEGG 
: 1 cpa FRO4 FFI 
1 cph FFG PP2u 
: 1 cPh FP14 FD14 
1 ope PD14 FB14 
1 CPS FJ21 FF23 
+  cPS5 FF23 FD23 
1 CPS FD23 FB23 
es + CPS FR2? EJ 23 
-: 1 CPS BJ23 EJ13 
ae 1 CPs E113 EIC3 
"2 1 cps EJ? FBC3 
a 1 c2§ FBC 3 FDO03 
4 1 CPS FD33 PFO3 
ue 4 CP5 FFC3 PF13 
5. 1 cps FF13 FF23 
Si 1 cPSs FF13 FD13 
ye + CPs FD13 FB13 
Gy 1 oPé PI23 FF22 
a 1  cPé6 FF22 FD22 
: 1 cP6 FD22 FB22 
; 1 cP6 FB22 EJ22 
: 1  cP6 BJ 22 EJ12 
eS + C6 BJ12 EJG2 
re 1 cP6 EID 2 FBC2 
a 1 CP6 PBO2 ¥DO2 
Wad 4 cP6 FD22 FFE? 
4 1  cP6 PPL2 FF12 
+, 1 Ph PP12 FF22 
is 1 CPE FFY2 FD12 
i 1 CP6 PD12 B12 
m) 4 cp? FH22 FG23 
Me 4 ce7 °G23 ¥FE23 
41 cP? PE23 FC23 
1 CP? "C23 PA23 
: 1 CPT PA23 FA13 
1 cP? PATS FAC3 
' 1 Ch? PAS3 FCN3 
j 1 SP? Fee 3 FEC} 


t 
i 
eat. Sac pge ee Ue ee oe 


‘ 
[s\n 


re Rc 


Se ee i ee ee ee ee ee ee ee ee ee ee ee ee ae eee eee ee ee ee ee Me ee ee ee es ee en ee rs Sy Se er ees > See Se Se Sees: ees are 


EDS 


ce? 
U7 
cp? 
cr? 
cP? 
cpa 
£78 
eps 
ong 
ope 
SPB 
cpa 
CPB 
SPs 
cee 
oP 8. 
ces 
cg 
ceg 
cP9 
oPpg 
org 
cr9 
cpg 
cpg 
cP9 
ce 
cpa 
Cre 
ce9 
cp9 
mPC 
MP4 
MP2 
uP3 
pu 
4P5 
MPO 
NO7 
MP8 
4P9 
Mp 1e 
MP 11 
MP 12 
MP 13 


MP4 . 
“MP 1S 


MP 16 
AP 17 
MP 1A 
MP 19 
4P 2C 
“p24 
MD 22 
4°23 


FF 3 
FG: 2 
PG14 
FG13 
FEI3 
FH? * 
FG24 
FE2u 
FG 24 
PA24 
FA14 
PAYG 
PC°U 
POTS 
FA4 
FG14 
PRYG 
PEM 
FH18 
FFD 1 
PD21 
¥R21 
EJ21 
£11 


BIE 


PB" 1 
FDA 4 


FES 4 
FFU 


PF11 
roid 
FG26 
PG 27 
FG28 
FG29 
FE26 
F£27 
¥E28 
PE29 
C26 
FC27 
FC23 
C29 
PAZ6 
FA27 
FA28 
FA29 
PG 16 
7617 
FG18 
FG19 
PE16 
E17 
FE18 
FEVS 


TAPEWLED At 


V/19/77 16372 


G3 
FG12 
G2? 
FE13 
FC13 
FG2U 
rE2u 
FC QU 
FA24 
FAG 
Ary 
FeCY 
FECU 


“FGCU 


FG 14 


EGZ4 


PENG. 
FC 14 
FF29 


FD21 


FAR21 
FJ21 
E311 
EJG1. 
FBt-1 
FDC1 
FRC 
Fr 
PF21 
FG11 
FB11 
EG 36 
EG31 
£633 
EH33 
EH31 
FIC 
EG 39 
EGHA 
PG42 
FH42 
LHGe 
FH39 
BE3? 
FE31 
BE 33 
TP 33 
FF 31 
EF 3¢ 
EG 21 
FG22 
EG 2u 
SH2u 
EH22 
EN21 


M.I.T. 


LIGCOLN LABORATORY 


; | FILE: FDS TAPEWLST 2100 1/15/77 16:°2 MeIeT. LINCOLN LABOEATORY 
1 “p2u FC14 EE24 
z 1 4P25 FC17 FE22 
1+ wp 26 FC13 BE2U 
1 “p27 FC19 FF QU — 
1 P2e FA16 FF22 fx vag 
; 1 “p29 FA17 EF21 Cy 
1 p3° FA18 FEI2 €. 5, 
: + 4P31 FA19 SE13 ; 
1 = ¥P32 FG "6 BEIS ; 
1 4233 PG°7 EF15 wt 
; 1 4p34 FG-'3 FFI3 fae 
; | 1 4p 35 PG" 9 BFVZ a" 2 
i 1 4P35 RP12 FG12 bee 
1 4036 EG! 3 £G14 sew J 
; a 1 236 FE6 rGc3 weed 
o } 1 -4P37 FEN7 EGO4 — 
: j 2 p37 “EGU 4 EG1S EH15 venting 
1 P38 FE“ S “EGCE ae 
1 P39 FES FHQ6 i 
+  ypun FC%6 EHOU Frwy 
: 1 4Pput FC?7 EHO3 
1 mB 42 FC48 EEC3 
1 P42 FC?9 RECA, ey 
1 MP uy FA25 EEQ6 
1 sPUs FA’ 7 EFO6 
; 1 ¥P46 FA?8 EFCY 
oF 1 4Pu7 FAN9 FFO3 
a 2 TEST AOS FCO5 PEOS FGCS FAIS 
2?  TrsT FC15 FE1S FG15 . 
2 «TEST PA25 FC25 PE25 PG25 
a 2  CTEST PJ 27 FA02 FCh2 FEC2  °— FGG2 
- 2 CTEST FA12 FC12 FE12 ‘, 
2a. * 2 SCTEST FG12 FA22 FC22 FE22 FG22 
ie 1 EpGey EDGSY FD47 
es 2  2pup EDS6 EEC1 EGS1 SEG EG15 
a 2 EDuB £R19 EG19 £28 2637 £628 
‘ z 72 C138 EH44 FN35 EH26 BH17 
: 2 72 EF 35 EF 26 
‘Pe EJ1-61 EG3¢ 
_ 4p 4 Bd1=¢:2 EG31 
ee ‘Mp2 EJ 1-03 EG33 
ac t MP3 Bst-£4 EH33 
a mP4 £3 1-5 FH31 
My 4D5 Ed 1-65 FN3¢ 
eae . 1P6 BII-C7 = FG 39 
mi on MP7 EJ1-08 EGU 
Ce - 2P8 £31-09 EG42 
fe meg PII-10 EH42 
; apie EJ1-11 ENUC 
eo sp tt EJ1-12 FH29 
> 4P 42 Po1-13 RE 3C 
MP0G BJ1-14 
> 8P IG 831-15 
- -¥P 2G PI1-16 
| ¥P 3G 4217 


Hy 
H a " : 
| 4 
hog 
E 
go 
| FTLE: EDS TAPEWLST AY = 1/19/77 16372 M.I.T. LINCOLN LASORATORY 
i 
i 4D ut rat-19 
t MPSG E11-19 
| NP6G Edt-2> 
| 4O7G FJ 1-21 
§P eK PJ1-22 
“P9G BI1-23 
. MP ICG E01-24 
¥P11G BI1-25 
; 42126 £J1-26 
NP 13 EJ2-¢1 rR31 
: 4P 14 EJZ-C 2 E232 
4245 EJ2-C 3 EF 23 
MP1E £J2-C4 EF 34 
4217 B35 2-05 EF 3¢ 
: me 18 EJ2-C6 EG21 
4P19 FJ2-C7 EG22 
' MP4 EJ2-CY EG24 
} 4P21 EI 2-69 EH24 
j > - 422 BI2-16 HH2Z 
> 4p23 £I2-11 EH21 
- §P2b EJ2-12 E221 
MP 25 732-13 2E22 
* §P 136 BJ2-14 
4P1UG EJ 2-15 
oa MP 15G EJ2-16 
ve NPIEG PJ2-17 
a : MD 17G EJ2-18 aa 
eo i * 4P18G £I2-19 mrey VET MOLE CUP 
/ BP 196 FJ2-20 id tee i iid aath fas 
MP20G EJ 2-21 Bio ri fhaand id deo 
i . NP21G EJ2-22 . 
-4P22G BJ 2-23 
A? 23G EJ2+24 
- MP 24UG BJ2=25 
MP 256 BJ2-26 
4P 26 PJ 1-13 BE2u 
“ §P27 F92-13 EF 24 
; * “P28 PI1=12 EP22 
bl ~  MP29 PI2<12 EP21 
eae ~  -P3C PJ 1-11 EEI2 
ou , * 4p 31 FJ2-11 £213 
Ks " -BP32 FI 1-19 EES 
% *  §P33 P52-1¢ EP 15 
ie <a “MP3 PJ 1=09 EF13 
re : > §P35 PJ2-69 EF12 
He : “9236 FI1-08 EGC3 
at NP37 PI2-08 FGCK 
ers -  4P38 PJ 1-07 EGCE 
. NP 39 PJ2-C7 ERCH 


MPR} FJ2-05 ERCK 
MP4s FJ1-C4 EEGE 
NP4S PI2-84 EFl6 


a7 


KP uA PI1-06 = BEC 
; MPO FI2-06 BHO 
§P42 Pyi-C5 = RECS 

t¢* sires 5“ “ 


Ae fa 
x ra 
“ paar 


ayer ty oF 


on cram ence geese DOPE ae Rte, 


1a 


PILE: EDS 


oe et wed ed we dd ot od wD nd ot 2 


4P46 
MP U7 
4P2€6 
4D 276 
MP 28G 
MP OSG 
NparG 
MP37G 
™P32G 
MP 326 
4P UG 
MP 35G 
MP36G 
MP 376 
4P.38G 
MP 39G 
MPUSG 
MP41G 
MP 42G 
PUIG 
MPUUG 
MPUSG 
#P46G 
MPUTG 
T°’ ST 
TESTG 
TEST — 
MARSWED 
MARSW1 
MARSWE 
MARSW2 
MARSUL 
SARSWS 
MA PRSWE 
MARSW7 
SARSWE 
MARSHY 
MARSWTS 
MARSWEN 
STOP 
STOPG 
START 
STARTG 
STen 
STPNG 
TS 

T6G 
MARSUG 
MARSWENG 
MABSWPN 
CsaTt 
csit 
P2T 
CPPT 
CIVet 


TE RELST 


Ful-¢3 
FI2<¢ 3 
FI 1-26 
FI2-2F 
FIi- 

12. 
FI 1-24 
FU2-24 
Po 1-23 
FJ2-23 
FJ 1-22 
FI2-22 
PJ 1-21 
PJ2-21 
PJ1-2¢ 
FJ 2=2¢ 
PJ1-19 
FI2Z-19 
FJ1-18 
PI2-¢18 
r31-17 
Fo 2-17 
PJ1-16 
FI 2=16 
FU1-C1 
PIA 18 
FACS 

Ny1-04 
DIT1-65 
DI1-C6 
DJ1-C7 
DJ 1-68 
B51-09 
I 1-22 
031-21 
O11-22 
DJ1~-19 
DJ 1-18 
DJ1-1¢ 
DI1-12 
DJI1-26 
DJ 2-13 
DJ2-26 
DI1-11 
DJ1-24 
OJ 1-12 
DIT=-25 
DI1-17 
DJ1-23 
BR32 

DJ1-C1 
DE2-C1 
031-02 
DI2-C2 
DJ1-03 


Aq 1/19/77 16272 


FFEU 
RF? 


FACS 


F526 
A333 
Ag35 
437 
BA38 
RA34 
BA36 
rc 3u 
BC36 
BB33 
BB35 
BB37 
BB32 
pp 14 


ori 
FC23 
DD3¢ 


BC33 A332 
EFU3 
EE38 
EFC 
EF39 
EEG? 


MeI.T. 


BA33 


LINCOLN LABORATORY 


AN36 


ee ee ee ee ee ee ae ae 


{ 
| 


CTVIT 
23°C 
cS 1TG 
Peng 

CPPTG 


CL VAGG 
CIVITG 


CY 
cyt 
cy2 
cy3 
cyy 
crys 
CYe 
oY7 
crs 
cy9_ 
cyie 
crtt 
crvt2 
cy 13 
cris 
cy1s 
CYGI 
CYG2 
77 
TIG 
uiPCL 
MD CLG 
“PCK 
MPCKG 
MP SP 
MPSPG 
yo 

v1 

Y2 


TAPFULS? 24 


Dy 2-C3 
n31-14 
DIZ-14 
DJ1-15 
Dy2-15 
DJ1=16 
DJ Z-16 
DJ2-¢4 
DI 2-05 
DJ2-06 
2-07 
DJ2=C8 
pd 2-09 


NI2-41% 


LI2-11 
DI2<15 
Di 2-24 
DJ2-23 
DJ 2=22 
DJ2-21 
DJ2-2¢ 


‘DJI2-19 


DI2-18 
DI2-17 
NIZ-12 
BI1-01 
BJ 1-44 
BIZ-C 1 
BIL-14 
BJI-C2 
BIT-14 
DJ32 

CH32 

AJi-01 
AJ2~-01 
AJ1-92 
AJ2-C2 
AJ1-C3 
AMI2-¢-3 
AJ1-04 
AJ 2-04 
AJ1-05 
AJ 2-05 
AJd1-F6 
AJ 2-16 
AJ1-07 
AJ2-07 
AJ1-C8 
AJ2-C8 
BI2-C 2 
BI2°15 
BJi-f 3 
BJ t+ Tf 
AJ3-14% 
AJ2-°14 


REG 


1/19/77 46:52 LISCCLN LASORATORY 


yep gM 


vers IE 


' 


ATS : 
ae 


rf 


x, 


nab RN er rs a ae 


Pret: EDS 


Y2G 
Y3G 
Y36 
¥SG 
16G 
¥7G 
Y96 
Y9G 
Y1SG 
¥14G 
¥126 
Y13G 
114G 
¥1.5G- 
TPSC 
TP SCG 
PSCK 
PSCKG 
SSL 
PSSLG 
y 

91 
v2 
03 
nu 

05 
RG 
D7 
m4 
ng 
vit 


. D11 
7 DT2 
bs B13 


Dis 
p15 
SPRY 
SPRYG 
PS RY 
SP PYG 
ADCPY 


- ADCRYG 


D3G 


‘ n1iG 


D2G6 


xg n3G 


D&G 
956 
DAG 
276 
DRG 
596 
DS CG 
I146 
9126 


TAPRALST 11 


AJ1-15 
AJ2-15 
AJ1-16 
Ad 2-16 


AJ1°17 


AJ 2-17 
AQ1-18 
Ag 2-18 
AJ1-19 
Ag 2-12 
AJ-1-22 


AD 2-25 


AJ1-21 
AJ2=-21 
BI1-64 


‘BI1=<97 


BJ 2-04 
BJ2-17 
BJ1-C5 
BJ1-"8 
BI 12736 
BI2-C6 


BJ 1-07 


332-07 


BIF-08 


BJ2-C 8 
BJ1-C9 
BJ2-09 
BJ 1-10 
BJ2~-1¢ 
831-11 
BJ2-11 
BI 1-12 
BJ2-192 
BI1-13 
BJ2-13 
ADIOS 
AJ1-22 
AJ 2-09 
Ad2-22 
API<1¢ 
AJ1=23 
BJ 1-19 
BJ2-19 
BIT-2¢ 
BJ2-2¢ 
BI 1-21 
BJ2+21 
BI 1-22 
BJ2-22 
BI 1-23 
BI2=-23 
BJ 1-24 
BIZ-24 
BI1-25 


HF31 
EC19 
DB.19 


CF37 
CF38 


CF39 


CFen 
CC37 
CC38 
CC39 
CCUG 
CP 16 
CF17 
cra 
CF 19 
CC 16 
cc? 
cc 18 
CC19 
ECCY 


ECO3 
EcC6 


fe 


1/19777 163°2 


M.I,T. LINCOLN LABOZATORY 


so eh aE i ee eee Bh 


TILE: EDS 


0136 
D14G 
2156 
TT" 4 
11 
{c21 
JSW 
J5V 
INIT 
TC 21 
Ic 22 


TAPRWLST al 


BJ2-25 
BI 1-26 
BJ 2-26 
AJ1-12 
AJ1-13 
Ad2-°12 
CJI-"1 
CI1-C2 
CI1-C3 
AJ2-12 
AJ2-13 


FG11 
LG14 
FG16 
FD3¢ 
ED2¢ 
DACs 
EG 16 
ER 16 


V/19/77 16292 


51 


M.I.T. 


LINCOLN LABOFPATORY 


Wire List (Punched Card Image) Board i! 


‘ FILE: EDS? TAPRWLST AY) = 1/19/77 16213 M.T.T. LINCOLN LABORATORY 
4 
; POWER ANY GFOUND 
& 1 ANG2° AHS 20 8321 
' 1 4ee4 ACA 4 PBVE 
1 Aat2 AA12 ABG12 
| 5 Dc AF. AFV-8 
1 412 AD12 ADG12 
; 1 Age AIS 4 ANVS8 
! ; AG 12 AG 12 AHG12Z 
+ 8C94 BC) BRYL8 
1 #412 BAIZ BEG12 
1 BFC BF* 1 BFVSA 
1 «8D 12 BD12 PDG12 
1 944 BJ. 1 PHYS e 
1 9612 BG 12 BHG12 
1 ccet cot 4 CBVS8 
a 1 CA12 CA12 CBG12 
; 1 ANGU AUGUY AJ4B 
1 CFC CE,4 CFVCA 
i 1 ¢pt2 cp12 cPG12 
| 1 ABI ABI AbV16 
1 AA21 AAZ1 ABGZ¢ 
1 AD AD 14 ADV16 
7 =ac21 Ac21 ADG20 
1 APY AP 14 APV16 
1 =AF24 AE21 AFG26 
oe 1 AntY AH14 AHV16 
a4 1 ANG20 = AHG2E—s«AG 21 
ty 1 = - BRV16 BBV16 BAT 
| 1 -BRY16 BBY 16 BC 14 
Ped 1 8BB21 BR21 BRG2¢; 
1 BE BR 14 BDV16 
i 1 BpGac BDG2¢ BD21 
: 1 RGM BG14 PPV16 
: 1 BF21 BF21 BFG2C 
3 1 BIW BJ 14 BUV16 
2 1  8H21 B21 BUG2¢ 
1 cB14 CB14 CBV16 
1  cBG20 CBG2¢ CA21 
1 cot cp14 CDV¥16 
1 cBG20 CBG26 cc21 
1  =AA28 AA24 ARV24 
: 1 AP 23 AF23 AFY24 
5 | 1 AERO AE30 ADG28 
4! 1  An23 AN23 AHV24 
: 1 = BRV24 BBV 24 BA23 
1  AHG28 AHG28 AJd3¢: 
1 BBVv26 BBV 24 BC23 
1 BbG28 BBG28 AB3¢ 
1 BE23 BE23 EDV24 
1 §n36 BD3° 3DG28 
1 B23 BG23 BFV24 
1 BF3e BF 34 BFG28 
1 «8423 RIZ3 BHY24 
1 =-BH3e BH 3¢ BHG28 
1 R23 CB23 CBY24 
52 
el 


mr ygie a pueaye 2 Tp om cane ks : “ 
ba thar ee = Mee oke cae 


LELE: 


ee ek a a mt we ad we ns sn a a oe ess 


ND kt a et od we ed td A HD 1 BD KD A ADD 


ELS2 TAPRWLST 
CEGZB _ CRG28 
AP AQ AF32 
AE3O AF 39 
4439 AG39 
&RG IK BBG 36 
3032 BC32 
BP G76 BSG 36 
3732 BE22 
1H 20 BD3Y 
36 32 BG32 
SF 39 BF 39 
2132 BI32Z 
BYU 39 BH3Y 
4439 AA39 
AD 3€ AD36 
ABGUY ABG&4 
ANGI AH&1 
1348 AGUS 
ABVE® BBV4G 
BRVGS BAVC 
BYGRY BBG4&Y 
NEYI BF4 1 
"047 BDU7 
BG 44 BG4 1 
QPGU4L BPG&4 
ABVUB ABV48 
ABGUY ABG4& 
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1CC1 B65 
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AD3 AG38 
ANS AG36 
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AD9 AB38 
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CHG2B CBG28 
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CA3e 
AFV32 
ADG36 
AFG36 
BA39 
SBV22 
RB39 
EDV32 
BDG3e 
BFY32 
BFG36 
BHV32 
BHG36 
ABG36 
ADY4? 
ACK2 
AHVU? 
AFGUG 
BAY2 
BCU 
BB47 
BDV4S 
BDGLY 
BFVGS 
BF&7 
ABUA 
AASC 
ADV48 
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AESC 
AHV32 
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BH2u 
AF24u 
BA2& 
BE24 
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BF4S 
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